St @@ EstS(X|, H34A H25(2008)
J. Env. Hith. Sci., Vol. 34, No. 2, pp 148~152(2008)

1]

E{tiA]

o/

fjo

olgst

(==

o|&tatd

2

X SEY 2Ll SA FH

AAST - N - ZEB*
F7E U gt AR A, w7 sly 373y st
(2008. 2. 18. B4/2008. 4. 16. &)

Simultaneous NO, and RSP Measurements Using
Filtration Method

Won-Ho Yang' - Sung-Kuk Im - Moon-Hyeon Kim*

Department of Occupational Health, Catholic University of Daegu
*Department of Environmental Engineering, Daegu University
(Received February 18, 2008/Accepted April 16, 2008)

ABSTRACT

Coated filters were developed to replace the glass impinger methods that use reagent solutions. The purpose of this
study was to simultaneously measure nitrogen dioxide (NO,) and respirable suspended particles (RSP) by a filtration
method with a cyclone connected to a pump. A first pre-filter for RSP and second filter for NO,, which was soaked
in a TEA (Triethanolamine) solution, were loaded into a filter cassette with a pump flow rate of 1.7 //m. After sampling,
the TEA soaked filter was removed from the cassette, placed in a large test tube (10 mf), mixed, and allowed time to
develop. The absorbance (abs) of the diazo compound of the NO, and N-(1-Napthylethylenediamine dihydrochloride)
in the color reagent was measured at 545 nm on a spectrophotometer. The collection efficiency(%) of NO, by each 3
filter soaked in TEA solution and used in the cyclone with a pump flow rate 1.7 [/m was 89+3% and the correlation
coefficient between the true NO, concentration and that determined by the TEA soaked filters was 0.993(p<0.001).
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Fig. 1. Method outline for collection of NO, and RSP by filtering.

Alr Flow

Casette outlet

Fiter (NOz : filter)
Fiiter (RSP : PVC filter)

Cassette Intet

Cyclone

Microbaiance
(10°8g)

Journal of Environmental Heaith Sciences, Vol. 34(2)



150 FAE - YA -

T UEE Fglen, TEA €] FYE Cellulose
E @A 37 mm)Q] pore-sizes A A o2 Hj =
= 03um® 0.5umE ZHZ o]8 84S v 3N
t}. TEA §%o] FYE Cellulose BE= NO, 3§
54 AEANH7] Wl w2} 37mmz A2k
100°CellX 12A17F o) 128} A2jsiar, Fahagel
A 37 E NO, ERE80] 100% °l2X %3hd
FIES 7RISl BAS FEA0] frE F UEE
33t

£ A8X Fig. 13} 2] Cyclone gl ¥
(impinger)E 7] |43t HEA EHHA Ko
NOZ Ao & 4 J=E e, JHA
= 2 84& 30ml FYsIAT 3 TEA £
£ ZEI FAEGank) F YA FAE HPE
Sl "ol o8 AR LS oS o] g3l A
el

IAEE(%)=(TE NO,FE)/FH NO, T%
+(Ist 99A NO; FE)+(2nd YHA NO, BE)

2. RSP % NO, s &4

RSPY F% 24L& Cyclone 2 A€ Fej= A
ANH A - Foll 4827+ FE wAA[E ] Basie] A
A% FEE FAEES UL, 10° g7 S8 -
9J= U|A-E (Sartorius, ME 5F, Germany)2 ©]-&3}
o FFE BA5IA N0 FEE4E NO, 754
A 8 F 7)(passive sampler) £ 4E & $&3}o,
Sulfanilic acid 5g, Phosphoric acid (85%) 50 mi}
NEDA(N-(1-Naphtyl) ethylene-diamine dihydrochloride,
98%) 0.05 g2 ©]83l9d Color reagent(azodye-forming)
12 AlZ3IHEY 39 dele NOyF S8 &
T Hg2dA Ealsl] AE2e= ARE PR

AEE

o~

X

Wt Z2E, B EFVve E4veE ¥E B
B G508 ddsid 7] F FVE WerIE
FrYAIA NO, 33 F7|edE20] gle el
At AHEAL2 UV-VIS spectrophotometer
(SHIMADZU UV-1601)% ©]8-3l%} 545 nm 7<jA]
A8t

N
i

L. 23 9 s

1. Cyclone ¥ BEH ZEF0| OE NO, XF &8

AYZAAE Table 1914 AHEHA Gilian® Cyclone
BES i 80%01%0L, SKCS Aluminum Cyclone
9 &L U 73%F e Gilian®] Cyclone?]
o] ¥ FHEES Jehldth o] A= A7
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ol 1.71me= HEARZRE 28k NOoyt £3€
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Table 1. Collection efficiency of NO, according to cyclone

type
SKC Gilian
Aluminum Cyclone
Cyclone (cut-point
(cut-point 10 um,
4 um, 2.5 //min) 1.7 l/min)
(n=10) (n=10)
Blank (ppb) 0.76+0.42
Filter concentration (ppb) 49.8+10.6 56.9+9.8

1st impinger concentration (ppb) 13.6+5.4 93+34
X100 mm)| ¥3L, Color reagent 10.0 miZ AJ@E 2nd impinger concentration (ppb) 4.9+3.3 38+23
FYsrh. WX A7, 8499, Purafil filter Collection efficiency (%) 734265 80.5+4.5
Table 2. Collection efficiency of NO, according to filter type
Gilian Cyclone (n=10)
Cellulose fiber filter Glass sinter filter
Toyo Roshi Whatman Pore size Pore size
No. 50 No0.3030-392 (30 um) (50 um)
Blank (ppb) 0.76+0.42
Filter concentration (ppb) 56.9+9.8 54.7+£8.7 43.8+9.5 41.0+9.8
ist impinger concentration (ppb) 93x34 8.4x+45 13.3+7.6 179+7.7
2nd impinger concentration (ppb) 3.8+23 42+3.6 89+54 104+64
Collection efficiency (%) 80.5+4.5 78.8+5.5 68.8+8.4 60.5+8.9
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Table 3. Collection efficiency of NO, by means of multi-filters

50 100 180
True NO, concentration (ppb)

T T T T
200 250 300 350 400

Fig. 2. Collection efficiency of NO, by means of multi-filters.

Gilian cyclone (n=10)

Concentration (ppb)

Collection efficiency (%)

Blank 0.52+0.22
Ist filter concentrat?on 15.2+£3.3 915421
Low level 2st filter concentration 7.3£29
(n=10) 3st filter concentration 6.2x2.6
1st impinger concentration 1.8+2.1
2st impinger concentration 1.1+1.7
Blank 0.35£0.28
1st filter concentratfon 93.8+10.3 93,5435
Medium level 2st filter concentration 43.1+6.6
(n=10) 3st filter concentration 22.3+6.2
st impinger concentration 7.18+2.3
2st impinger concentration 3.82x1.6
Blank 0.62+0.28
1st filter concentratfon 163.4+21.4 027445
High level 2st filter concentration 824x175
(n=10) 3st filter concentration 35.6+15.3
Ist impinger concentration 124+5.6
2st impinger concentration 10.2+5.3
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